The whitefly Bemisia tabaci is one of the most important pests of the tomato Lycopersicon esculentnm in the world; it affects plant vigour, transmits geminiviruses and reduces crop quality. This experiment was conducted to determine the response of Bemisia tabaci population when tomato (Solanum lycopersicum MT1) planted alone (non-choice), tomato planted with brinjal (Solanum malagna MTe1), tomato with chilli (Capsicum annuum MC11), tomato with okra (Abelmoschus esculentus MKBE1), and all together (choice experiment) under glasshouse conditions (30-36 ºC, 80% RH). The results have shown that, there were significantly higher (P< 0.05) numbers of adults, eggs and nymphs on tomato alone or planted with chilli, whereas significantly lower numbers of adults, eggs and nymphs were seen when tomato was planted with okra and brinjal. Generally, the number of adults and eggs was observed to be more on the upper stratum compared to the lower plant stratum. Interestingly, the number of nymphs was found to be higher on the middle stratum than on the other strata in all treatments.
Introduction
Whiteflies are categorized under the order Homopetra, under which the single superfamily Aleyrodoidea also falls, among the suborder Sternorrhyncha (Borror et al, 1989) . It punctures the leaf tissue with its piercing sucking mouth parts and feed on the phloem (Byrne and Bellows, 1991) . This feeding weakens the plant and creates its early wilting and reduces the plant growth rate and yield. In addition, it transmits plant pathogenic viruses and producing honeydew that causes stickiness and supports the growth of sooty mold (Chu and Henneberry, 1998) . The whitefly was first recorded in Malaysia in 1935, it has been observed in the Malaysian lowlands on chilli (C. annuum), soybean (Glycine max) and okra (A. esculentus) (Corbett, 1935) . In the mid 1980s, it was seen on papayas, guavas, mangos and cocoa. Syed et al (2000) reported that the B. tabaci has been found in several places in Peninsular Malaysia on vegetables like the angled loofah (Luffa acutangula), brinjal (S. melongena), cucumber (Cucumis sativus), french bean (Phaseolus vulgaris), longbean (Vigna sesquipedalis) and okra (A. esculentus). B. tabaci is considered one of the most important pests of tomato in the tropical and subtropical area, where causing heavy losses in the crop by the direct feeding and transmits geminiviruses (Toscano et al, 2002; Inbar and Gerling 2008) . However B. tabaci adults, eggs and nymphs are located on the underside of leaves where it is protected from overtop applications of insecticides. Therefore, chemical control of whiteflies is expensive and not always effective. In addition, control of whiteflies with chemical pesticides is often problematic because of the wide occurrence of resistance in whiteflies to these pesticides (Palumbo et al 2001) , furthermore the adverse effect of pesticides on natural enemies of whitefly (Dittrich et al, 1990 ). Accordingly we need to understand the behaviour of whitefly such as host plant selection, which can be used some plants as trap for whitefly. The objective of this study was to investigate the response of whitefly B. tabaci population on tomato (S. lycopersicum) MT1 alone and with several vegetables such as brinjal (S. melongena var MTe1), chilli (C. annuum var MC11) and okra (A. esculentus var MKBE1).
Materials and Methods
The study was carried out in a glasshouse at MARDI (Malaysian Agriculture Research and Development Institute) Serdang Selangor, from Feb 2010 to July 2010. Experiments were conducted in cages measuring 1.5×3.0 m at the bottom and 2.0 m in height, covered by anti-insect screen on the top, at 30-36ºC, 80% RH.
Whitefly (WF) rearing
The insects used in the tests were reared on tobacco plants for one month (before the start of experiments) inside cages measuring 0.5×1.20 m at the bottom and 1.20 m in height covered by anti-insect screen.
Crops used in the study
The plants tomato (S. lycopersicum, MT1), chilli, (Cili) (C. annuum MC11), brinjal, (Terung) (S. melongena MTe1), and okra, (Bendi) (A. esculentus, MKBE1), used were obtained from MARDI Station, Jalan Kebun, Klang. Seeds were planted in pots with soil (2:1:1 for Clay, Sand & Natural fertilizer). After planting, the seeds were stratified under net covers in separate isolated compartments of the glasshouse conditions to reduce infestation by any insects. After the seedlings had passed 3-5 stages, they were transferred to the experiment cages. In the non-choice test, 32 potted tomato plants were arranged in a completely randomized design (CRD) with 3 replicates, each consisting of 4 rows spaced 10 cm apart within and 20 cm between rows. It was infested by 400 whitefly adults per replicate (Toscano et al, 2002) . After one day of infestation, adult whitefly (WF) density was randomly counted daily on 3 plants per replicate (upper, middle and lower) on the underside surface of the leaf for one month (Naranjo and Flint, 1995) . Sampling of WF stages (eggs and nymphs) was done every 4 days in 1 cm² by using a stamp made on apaxial surface (upper, middle and lower stratum) which was placed between the central and left lateral leaf veins. The number of eggs and nymphs was observed by stereoscopic microscope at 40X magnification. In choice test, the tomato was mixed with brinjal, chilli, okra, with 16 plants arranged as 8 plants per plant species, and 400 adults of WF were released per replicate.
Statistical analysis
One way ANOVA was used to analyse the data of population abundance of WF between strata of each treatment. Means were separated using Fisher`s test at P < 0.05 (Minitab Statistical Package Vol. 15).
Results and Discussion
In the no-choice test study, result showed that the mean numbers of WF adults were significantly different (F = 85.11, df = 2 &159 P < 0.001) among the three tomato`s stratum. The upper stratum had significantly (F = 398.74, df = 2 & 1212, P< 0.001) higher number of WF adults than the other strata (Table 1) . Somewhat similar result was observed for the number of WF eggs. This indicate that WF adults preferred apical leaves and this may be due to better nutritional quality of smaller and younger leaves than the bigger and older leaves at the lower strata. Leite et al (2006) also reported that the density of WF adults and eggs was significantly higher on the upper stratum of several WF host plants. Results also showed that the mean of WF nymphs per stratum were different (F = 22.85, df = 2 % 159, P< 0.001) among plant strata. However, the number of nymph was lower at the upper and lower stratum compared with the middle stratum. This may be due to the nymphs not moving much while the plant continues to grow. The results of free choice showed that the mean numbers of adult, eggs and nymphs of the WF were significantly higher on tomato when it was grown with chilli (adult. t(0.05) =20.87, df = 1527, P< 0.000), (eggs .t(0.05) =8.16, df = 203, P< 0.000),(nymph .t(0.05) =3.26, df = 294, P= 0.001). In contrast, the number of adult, eggs and nymphs decreased when the tomato was with brinjal (adult. t(0.05) = -17.90, df =1628 , P= 0.000), (eggs .t(0.05) = -6.92, df = 179, P< 0.000),(nymph .t(0.05) = -4.71, df = 285, P = 0.001) . Similarly, with okra the mean numbers of adults were significant (adult. t(0.05) = -6.05, df= 2357, P< 0.000). However, there was no significant difference (P< 0.05) in the mean numbers of eggs and nymphs [eggs .t (0.05) = -1.25, DF= 321, P= 0.211),(nymph .t(0.05) = -1.09, df = 311, P= 0.278)] (Figs. 1, 2, 3) .
When the plants were all together, the mean numbers of adult WFs were significantly higher on brinjal and okra compared with tomato and very low on chilli (F = 383.05, df = 3,4856, P= 0.001). The mean numbers of eggs and nymphs were much higher on brinjal compared to other plants (eggs.F0.05 = 49.43, df= 3.644, P< 0.000), (nymphs F0.05= 34.63, df =3.644, P< 0.000). However, there was no significant difference between okra and tomato in terms of the number of eggs and nymphs (Table 2 ). This preference may be related to plant species and morphological characteristics such as the shape of the leaf or the presence of trichomes. The results agree with (Bezerra and Oliveira, 2004) , who found that the L. esculentum tomato contained high whitefly densities when grown individually, compared with being multiply grown with the weeds A. hispidum, A. deflexus, D. stramonium and E. heterophylla. Our results also agree with Legaspi et al (2006) who found that the proportions of whitefly eggs and nymphs consumed were highest on cotton, followed by collards, cowpea, and tomato, and lowest on hibiscus.
The current experimental study has shown that the present of other plants planted with tomato had shifted the behavioural response of adults WF to go to the other preferred plants especially brinjal and it stays away from the tomato plant. The same results were showed for eggs and nymphs. This suggests that tomato should be intercropping with brinjal to reduce WH infestation. Another factor just more important than species and morphological characters of the plant is the nutritional profile which was not evaluated in this study, thus, the chemical analysis should be carried out to study the effect of the nutritional profile on the behaviour of whitefly. Mean in column with the same letter are not significantly different at P<0.05 (Fisher). 
